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The problem of autogenesis of a virue has acquired special aignificance :
ginge 1t was Alscovsred that mapny filtarable viruges are. unique albumiuous sub~..--
stances. Whils the questiocn of rutogenesis of vi.us molecnles has bnly re- . -
cently become an objest of theoretical dlscussion abroad, we have tried since"
1939 to arrive at an experimental solution of the problem end have systeuat-
1cally studied the physislogical conditions in the reproduction of virus albu-
ain which causes tobacoo mosaic. One of the methoda of studying this type is
to stvdy the accusulation of a virue wvith one of the fermeatative systoms
iohibited. Work im this direotion led us to the dilacovery of inhlbitora of
reproduction of virus albumin, ae well as to the ostablishment of ths inde-
pendence of this reproduction from the glycolytic system of the cell.

Similar guestions wers undertaken with regard to btacterial viruses in

' 1543 indopendantly of our studise. It ssemsd that some suvstances, such as

dinitrophsnol, which according to our data inhiblted the virus of tobacco
mosaic, also inhibited the reproduction of the virus whisk affecte Bac coll,
The works of Fitesers'd and Babbitt are of particular intorsst from the polnt
of view of this paralleliem. These authors discovered that an iccreass of
B. ool) phage 13 inhibited by soridins preparationz and especlally by
acriflevine. Rivanol, which i{e siaiiar to acriflavine, was sspecially
effentive in ovr experiments vith tha virus of tobacco momaic. Therefore,
these stuiies skoved that the virus of tgbacco meeals and bacterial virusss
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T thiat diffor greatly” fon it depend upon similar if not identical'conaTtions
in their reproduction. These discoveries present a hope of penetrating the
mechanism of reproduction of a virus molecule and of finding preparations
vhich would be veluable in the chemoprophylaxis and chemotherapy of virus
diseases. : ;

i Considering the importance of these prospects we undertook a study
which was to verify and expand the work cited above on bacterial viruses.
Using Fitzgerold and Babbitt's method, we observed the inhibition of bae
cold phage by rivanol and trypaflavine in a concentration of 0,5 mg¥ and
by acridine in a dilution of 4 mgl.,  Green melac’dte iphibitad phage in
the identical concentrations s rivanol. ALl of these swbstances had
only a'slight effect on the repredustion & bacteria, Nonolodacetic acid
inhibited the reproduction of phage only in concentrations which also
inhibited the reproduction of bacteria. We also checked the action of
rivanol on phages whicia were not studied by Fitzegercld. The bacterial
viruses affecting Bact typhi abdominalis and Vibrio cholerae asiaticae
are inhibited by rivanol if they are introduced into a culture in a
dilution of 1:100--1:1,000, while phage Bact.. dysenteriae Flexmer is
inhibited by rivanol only if the phage is introduced into 2 culture in
high ¢ilution{1:1 million). This indicates o differerice in the sengi-"
tivity of various bascterial viruses to rivanol, .

The Spizizen method was used for Qua.ntitative siudy, of the influence
_of some substances on the reproduction of Bact. coli rhage. .Tha results -
are presented in Table 3., e T S

Table 1, Influence of Some Substances on the iccumulation of thage: '
(tumber of particles of phage in 1 ce)r. ' oo b s U T

‘ S Tl E A uration of - DT s
Substance : . Teat - Zomtrol it . ipperdment in howrs il
Para-amiderhenol 0,13 L 640000 2,660,000 Lk L P
Thiarin 5o ;2,000 U 5,000,000
Dinitrophenol & 6,000, - © 320,000 7 i
Sodium fluoride. 0.168% .- 2,740,000 . - 5,400,000 .
Pivanol 0.5mg5 . - 20,6000 80,000,000

it 13 seen from Table 2 that the substances whose action: we Studied -algo’
acted on the gvowth of bacteria to somé degree.’ Calewlublci'ol. the Guantity -
of bacteria was carried out by filtering the bacterial suspensioniona’ e
80lid culture medium and calculating the ‘eolondes, - il SR T e

Teble 2. Influence of lnhiidtors of u Fhage on “epredvetion i
. : {Muher of bacterda in 1. ec in mildiona). v L
' iyt AT e e s Daration of W L
Substance. el e Dest sontrol- "t xperdpent in’ hours L
. lara=amidophenoy 0,15 7 FF 200,000 4,700,000 o3l L
Thiamdn 13 © 00,000 2,600,000 AT
"Dinitrophenol " “Lmgd " 1,400,000 : 1;
Sodium flurride 0.016¢% 6,560,000 i i
Rivanol 0. 5mgé 35,000,000 ) '3
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=+ o It 13 geen from Table 2 that dinitrophencl, thiamin; and pira~amidophencl . .. ..
also effectively inhibit the reproduction of bacteria in concentrations which
act on the reproduction of phage and affects the growth of bacteria only very
slightly. This is seen especially in a comparison of the action of sodium
fluoride and rivanol. Both of these substances inhibit the growth of bacteria

in approximately the same degree, but sodium fluoride has almost no influence

on the reproduction of phage while rivanol inhibits it. This permits us to

speak of the more specific action of an-acridine preparation on the reproduction
-of bacterial viruses., A logarithmic curve of the accumulation of phage in

the control and in the test with rivanol is presented in the figure.
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Our experiments further showed that if the rivanol splution is not K
- introduced into the culture simultaneously with the pnage as Fitzgerold and .. -
Babbitt did, but inircduced after one~half hour to one hour, the inhibitive .
action on the lyais is still retained. Vhen the rivanol is introduced after.. ..
13 hours it shows no or almoat no action. S E TR

i Pitogerold and Babbitt showed that yeast nucleinic acid lowers the action + it
of rivancl on phage in a manner aimilar to the vay it lower: the astion.of
acridine preparations on bacteris. '\e can confirm this effect of yeast - ..
nucledaic acid. Nucleinic acid shows its antugonistic influence if i% 48 " il
introduced aslmultaneously with rivanol, .hen it is intreduced a half hour 7 it
after the rivanol the effoct of the acid is already wealened, and when it is
introduced an hour later the effect is completely unnoticeable. It can be
supposed that the actlon of the mucleinic acid depends upon the fact that

it forms a compound with the rivanol wiich does not penetrate or poorly

penetrates the bacterial cell, -

There is no doubt that all the substances about whose capacity to in- R
hibit autogenesis of bacterial viruses we have spoken-here. have.no- direct
toxic effect on these virvses in the concentrations used.
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